Procellariiform seabirds have extreme life histories; they are very long-lived, first breed when 18 relatively old, lay single egg clutches, both incubation and chick-rearing are prolonged and chicks 19 exhibit slow growth. The early part of the breeding season is crucial, when pair bonds are re-20 established and partners coordinate their breeding duties, but is a difficult period to study in burrow-21 nesting species. Miniature geolocators (Global Location Sensors or GLS loggers) now offer a way to 22 collect data on burrow attendance, as well as determine at-sea movements. We studied the early 23 breeding season in thin-billed prions Pachyptila belcheri breeding at New Island, Falkland Islands. 24
however, the raw light data, often in combination with concurrent data on salt-water immersion
In the present analysis, we included data from a single pre-laying period (October to 102 December) for each individual. Because several datasets terminated several months before device 103 recovery, the final samples sizes were 20 birds in 2010 (10 males and 10 females, Fig. 1 ) and 9 birds in 104 2011 (4 males and 5 females, Fig. 1 ). At least one complete incubation trip was recorded for all but 105 one bird (whose device was recovered after its return from the pre-laying exodus). 106
A detailed study found no evidence for any substantial impact of the geolocators on thin-billed 107 prions: breeding performance was unaffected in the season of attachment or following recovery; eco-108 physiological measurements suggested that adults adapted to the higher load; and the similarity inin a Lambert equal-area azimuthal projection centred on the South Pole using ARCGIS 9.3 (ESRI, 136
Redlands, CA, USA) and HAWTH'S ANALYSIS TOOLS (Beyer, 2004) . The total distance travelled 137 during foraging trips was calculated in the same projection. 138
139

Statistical data analyses 140
Statistical analyses were conducted using SPSS 11.0. We tested for normality using Kolmogorov-141
Smirnov tests and by checking plots of the data. Means are given with standard errors. Mixed linear 142 models (GLMMs) based on Type III sum of squares were used to test for differences in the timing and 143 distribution of each parameters among years and sexes. We carried out a separate GLMM for each 144 timing and distribution parameter, with sex and year included as categorical independent variables 145 ("factor"). Initially, we included the interaction between the two factors, but this was removed if non-146 significant (e.g. Both colony attendance (cumulative number of days) and the proportion of days spent in the 170 burrow between arrival and the pre-laying exodus were greater in males than females (Table 1) . Males 171 spent a cumulative period of 14.0 ± 1.6 days and 17.0 ± 0.9 days on land in 2010 and 2011, 172 respectively, equivalent to 54 and 51% of the total pre-exodus phase, whereas females spent a 173 cumulative time of 11.1 ± 1.5 days and 9.6 ± 1.8 days on land in 2010 and 2011, respectively, 174 equivalent to 48 and 41% of the total pre-exodus phase. 175 176
Pre-laying exodus 177
All 14 males and 15 females engaged in a pre-laying exodus (Fig. 1) . Females departed first, on 22 178
October 2010 (± 2 days) and 20 October 2011 (± 2 days). Males departed on average on 28 October (± 179 1 day) in both years. The departure date differed between sexes, but not between years (Table 2) . 180
Females engaged in pre-laying exoduses of 27.1 ± 2.4 days in 2010 and 28.5 ± 2.2 days in 2011, and 181 males in significantly shorter trips, of 18.9 ± 1.1 days in 2010 and 18.5 ± 1.1 days in 2011 ( (Table 3) . Daily travel speeds of 206 males and females were also similar (362 ± 20 km/day and 370 ± 20 km/day, respectively) and were 207 faster than during the pre-laying exodus (paired sample t-test: t=6.7, d.f. 27, P < 0.001). 208
Thin-billed prions mostly foraged over the Patagonian Shelf in waters north and west of the 209 Sub-Antarctic Front during incubation (Fig. 3b, Fig. 4 ). However, one male and one female in 2010 210 crossed the Drake Passage to forage in Antarctic waters south of the Polar Front (Fig. 4) . The 211 distributions during the two seasons overlapped in the area to the west of New Island, but additional 212 southerly areas were used extensively in 2010 and more northerly areas in 2011 (Fig. 3b) .returned considerably later or earlier. The timing of arrival recorded here (Fig. 1) appears to be later 238 than the dates reported in the late 1970s, when large numbers were observed by 10 September, and 239 maximum numbers by about 18 September (Strange 1980). However, the use of geolocators would not 240 allow the discrimination of visits that last only a few hours at night, which could account for the 241 observed activity in the colony in early to mid September, especially as it is not until the period from 242 late September to the third week in October that pairs were frequently recorded in the burrows during 243 daylight hours in the earlier study (Strange 1980) , which is similar to the dates observed here. 244
It has been suggested that if one sex arrives earlier, it is usually the male, with a typical 245 difference of a few days in small species and 10−11 days in the great albatrosses Diomedea spp. 246 single bird foraging south of the Drake Passage. Thus, the prions did not return to their wintering area, 271 which is ca. 3000 km further east in the south Atlantic (Quillfeldt et al. 2013) . 272
In most petrel species, both sexes undertake a pre-laying exodus as each needs to accumulate 273 reserves to fuel periods of fasting during incubation (Mallory et al. 2008) . The female must also 274 produce the single large egg, which is formed while at sea. In thin-billed prions at New Island, egg-275 laying dates in 1977 and 1978 were in the period from 8−22 November (Strange 1980), and were thus 276 very similar to the mean arrival date of 15 November in the present study. The tracked females spent 277 only three days on average in the burrow after their return from the pre-laying exodus, suggesting that 278 they lay the egg very soon after arrival, as in other procellariids (Warham 1990) . 279
Males of many petrel species also appear to require a prolonged foraging period to recover 280 from greater nest attendance in the pre-exodus phase, and to fuel the first major incubation stint. For 281 example, male Barau's petrel Pterodroma baraui foraged further from the colony, in waters with 282 greater surface chlorophyll concentration, and spent more time in flight than females during the pre-283 laying exodus (Pinet et al. 2012 ). However, in most species, females are away for longer than males, 284 and some taxa do not undertake a pre-laying exodus (e.g. Balearic shearwaters, Guildford et al. 2012) . 285
In the present study, female thin-billed prions left earlier and stayed away longer on their pre-laying 286 exodus than males, and thus show a typical behaviour for a petrel. There was no obvious sex 287 difference in their at-sea distribution (Fig. 2) and only a slight inter-annual difference (Fig. 3) . 288
289
Incubation 290
In most petrels, the first incubation stint is taken by the male, while the female returns to sea, 291 presumably to recover from the energetic demands of egg production. Results from other recent 292 studies of birds fitted with geolocators confirms this, e.g. male Barau's petrels systematically took the 293 first incubation shift (Pinet et al. 2012) . Similarly, female thin-billed prions left for an extended 294 foraging trip soon after the pre-laying exodus, leaving the male to incubate. 295
In 2010, half of the males (5 of 10) showed some egg neglect (marked black in Fig. 1 ). Egg 296 neglect (also termed intermittent incubation), is common in petrels and some other offshore feeders 297 Temporary egg neglect is common in thin-billed prions in the second half of the incubation 300 period (own unpubl. data), as well as in related blue petrels Halobaena caerulea (Chaurand &egg neglect occurs when a partner is overdue, male thin-billed prions in the present study only left for 304 one day, and then returned to the nest the following night to resume incubation. 305
As observed for the pre-laying exodus, there was no obvious sex difference in the areas used 306 during the first incubation trip by our tracked birds (Fig. 4) . Similarly, the distribution of males and 307 females showed a high overlap during the winter (Quillfeldt et al. 2013 ). Previously, a stable isotope 308 analysis had suggested that male thin-billed prions foraged at a higher trophic level and further north 309 than females during courtship and chick feeding (Quillfeldt et al. 2008 ). However, this was based on 310 analyses of blood samples from a single breeding season (2004/05), when conditions were 311 exceptionally poor (see Quillfeldt et al. 2010b ). Therefore, the inferred degree of sexual segregation 312 might need reappraisal in light of the current results. 313
The inter-annual differences were considerably higher during the incubation than during the 314 pre-laying exodus (Fig. 3) . This was most likely in response to stronger inter-annual differences in 315 oceanographic conditions during the incubation that during the pre-laying exodus (Fig. 5) . It would 316 therefore be instructive to study the flexibility in distribution over a larger range of conditions in 317 subsequent years. 318 319 
